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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated microchip 
capacitor whicli is suited to high-frequency application and 
can obtain a plurality of electrostatic capacitance thereby 
enables an easy constitution of necessary capacitance. 
SOLUTION: This laminated microchip capacitor 1 is provided 
with a plurality of inner electrodes laminated by means of a 
cermic layer and a plurality of capacitor units D to F formed 
by laminating a plurality of inner electrodes in a cermic 
sintered body 2. A plurality of first external electrodes 1 3 to 
1 5 are formed on the upper surface of the cermic sintered 
body so that they are connected electrically with the inner 
electrode connecting with one potential of the capacitor units 
D to F, and a second external electrode 1 6 is formed on the 
entire surface of lower surface 16, thereby forming three 
laminated capacitor units along the direction of the laminated 
inner electrodes. 



8 8 f 8 3 / 8 8 23 




LEGAL STATUS 

[Date of request for examination] 26.09.2000 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 3551 763 

[Date of registration] 1 4.05.2004 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 

http://wwwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAo2aGYlDA411340080Pl.h^ 3/8/2005 



Page 1 of 1 



* NOTICES 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] , . ^ . ^ , 

[Claim 1] It has the ceramic sintered compact which has a top face and an mfenor surface ot tongue, and 
two or more internal electrodes arranged so that it may overlap through a ceramic layer along a direction 
parallel to the inferior surface of tongue of this ceramic sintered compact in said ceramic sintered 
compact. Two or more 1st external electrodes which a part of the edge is exposed to the top face or 
inferior surface of tongue of a ceramic sintered compact, and were formed in the top face of said ceramic 
sintered compact in order that two or more mtemal electrodes might take out electrostatic capacity, The 
laminating microchip capacitor characterized by supposing that it is possible to have further 2nd at least 
one external electrode formed in the inferior surface of tongue of a ceramic sintered compact, and to take 
out two or more sorts of electrostatic capacity between two or more 1st external electrodes and the 2nd 
external electrode. 

[Claim 2] The laminating microchip capacitor according to claim 1 by which two or more formation ot 
said 2nd external electrode is carried out. i . j- 

[Claim 3] In the part to which at least two or more internal electrodes are used as the assembled-die 
internal electrode divided in the direction which intersects perpendicularly in the direction of an internal 
electrode laminating, and the direction of a vertical side of a ceramic sintered compact, and the laminating 
of the assembled-die internal electrode is carried out The laminating microchip capacitor according to 
claim 1 or 2 by which two or more 1st external electrodes divided m the direction which intersects 
perpendicularly in the direction of an internal electrode laminating and the direction of a vertical side of a 
ceramic sintered compact are formed in the top face of a sintered compact. 

[Claim 4] The laminating microchip capacitor according to claim 3 by which two or more 2nd external 
electrodes divided in the direction of an internal electrode laminating and the direction of a vertical side of 
a sintered compact, and the direction that intersects perpendicularly are formed in the inferior surface of 
tongue of a sintered compact in the part in which said assembled-die internal electrode is formed. 
[Claim 5] The laminating microchip capacitor according to claim 1 to 4 characterized by having further 
the bump electrode formed on said two or more 1st external electrodes. 

[Claim 6] A laminating microchip capacitor given in claims 1 and 3 further equipped with the connection 
electrode formed in the ceramic sintered compact, and the 3rd external electrode formed in the top face of 
a ceramic sintered compact so that it might connect with the upper limit of said connection electrode so 
that the lower limit may be connected to the 2nd external electrode on the inferior surface of tongue of 
said ceramic sintered compact and upper limit may reach the top face of a ceramic sintered compact. 
[Claim 7] The laminating microchip capacitor according to claim 6 by which the bump electrode is 
formed on said 1st external electrode and the 3rd external electrode, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to a suitable laminating microchip capacitor to mount in an 
IC package and an optical-communication device especially about the laminatmg microchip capacitor 
constituted using the ceramic sintered compact. 

[Description of the Prior Art] In order to obtain electrostatic capacity in the IC package using optical- 
communication-related a high frequency device and a GaAs semi-conductor, the very small laminatmg 
microchip capacitor 1mm or less is used for the upper limit. - n r \ a fu\ 

[0003] An example of the conventional laminating microchip capacitor is shown in draAVing / (a) ana 
The laminating microchip capacitor 5 1 is constituted using the ceramic sintered compact 52 on a 
rectangular parallelepiped. By this laminating microchip capacitor 51, the external electrode 53 is formed 
on top-face 52a of the ceramic sintered compact 52, and the external electrode 54 is similarly formed on 
inferior-surface-of-tongue 52b on the whole surface. 

[0004] On the other hand, the ceramic sintered compact 52 cames out the laminating ot 55 tor two or 
more ceramic green sheets to drawin g 8 , as shown in a schematic-drawing-perspective view, and it is 
obtained by really calcinating. Since an internal electrode is constituted, conductive paste 56 or 
conductive paste 57 is printed by two or more ceramic green sheets 55. Conductive paste 56 is pulled out 
by the upper limit edge of the ceramic green sheet 55 in drawing_8 , and conductive paste 57 is pulled out 
by the lower limit edge of the ceramic green sheet 55. ^ 
[0005] Therefore, the laminating of the ceramic green sheet 55 with which conductive paste 56 and 57 
was printed is carried out, and the ceramic smtered compact 52 which shows a plain ceramic green sheet 
further to drawing 7 (a) by [ proper ] carrying out a number-of-sheets laminating and calcinating is 
obtained. In the ceramic sintered compact 52, it is arranged so that the mtemal electrode 58 pulled out by 
top-face 52a and the internal electrodes (not shown) pulled out by inferior-surface-of-tongue 52b of 52 of 
a ceramic sintered compact may overlap through a ceramic sintered compact layer along the direction of 

arrow-head A. i. 
[0006] The above-mentioned laminating microchip capacitor 51 is mounted on a substrate trom tne 
external electrode 54 side in the IC package which used for example, the GaAs semi-conductor. 
Moreover, the external electrode 53 formed on top-face 52a of the ceramic sintered compact 52 is 
electrically connected with the exterior by the bonding wire (not shown). 

[0007] , 
[Problem(s) to be Solved by the Invention] As mentioned above, m the electronic equipment or the 
components which are used for a high frequency application like an optical-communication device or the 
above-mentioned IC package, the very small laminating microchip capacitor 51 is used. When it mounts 
the laminating microchip capacitor 51, the laminating microchip capacitor 51 of electrostatic capacity 
according to a design value is used. 

[0008] However, a circuit may not operate good only by the electrostatic capacity needed as a capacitor 
having changed with mounting gestahen, and constituting the capacitor of the electrostatic capacity as a 
design value from a high frequency device which was mentioned above. In such a case, the laminating 
microchip capacitor 51 of different electrostatic capacity had to be prepared. Or there might be the need of 
mounting two or more laminating microchip capacitors 51. Therefore, the production process was very 
complicated. 

[0009] The purpose of this invention is to offer the laminating microchip capacitor which can cancel the 
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fault of the conventionaWmating microchip capacitor for high frequencyWices mentioned a^^^^^^^ can 
constimte easily two or more sorts of electrostatic capacity, and can constitute easily the electrostatic 
capacity needed by it. 

mlaL for Solving the Problem] The laminating microchip capacitor concerning ^^^""'^^^^^^^^^^ 
claim 1 It has the ceramic sintered compact which has a top face and an mfenor surface of tongue, and 
mZr lTL^^ electrodes arranged so that it may overlap through a ceramic layer along a direction 
parallel to the inferior surface of tongue of this ceramic sintered compact m ^^'^ ^f^^'^^^"^^^^ 
compact Two or more 1st external electrodes which a part of the edge is exposed to the top face or 
Lferior surface of tongue of a ceramic sintered compact, and were formed in the top face of said cerainic 
sintered compact in order that two or more internal electrodes might take out electrostatic capacity It has 
further 2nd at least one external electrode formed in the inferior surface of tongue of a ceramic sintered 
compact, and is characterized by supposing that it is possible to take out two or more sorts of electrostatic 
capacity between two or more 1 st external electrodes and the 2nd external electrode. 
rOOl 11 Like the publication to claim 2, two or more formation of the external electrode of the above 2nd 
may be carried out on the sintered compact inferior surface of tongue. Moreover, in invention according 
to claim 3 at least two or more internal electrodes are used as the assembled-die internal electrode divided 
in the direction which intersects perpendicularly in the direction of an internal electrode laminatmg, and 
the direction of a vertical side of a ceramic sintered compact, and two or more 1st external electrodes 
divided in the direction which intersects perpendicularly in the direction of an mtemal electrode 
laminating and the direction of a vertical side of a ceramic sintered compact are formed m the top face of 
a sintered compact in the part to which the laminating of the assembled-die internal electrode is earned 

[0012] In invention according to claim 3, two or more 2nd external electrodes divided in the direction 
which intersects perpendicularly with the inferior surface of tongue of a sintered compact in the part 
according to claim 4 to which the laminating of said assembled-die internal electrode is carried out with 
the direction of an internal electrode laminating and the direction of a vertical side of a sintered compact 

like are formed. 

[0013] In invention according to claim 5, the bump electrode is formed on two or more 1st external 
electrodes, respectively. In invention according to claim 6, the lower lunit is connected to the 2nd external 
electrode on the inferior surface of tongue of said ceramic sintered compact, and it has further the 
connection electrode formed in the ceramic sintered compact, and the 3rd external electrode formed in the 
top face of a ceramic sintered compact so that it might connect with the upper limit of said connection 
electrode so that upper limit may reach the top face of a ceramic sintered compact. 
[0014] In invention according to claim 6, the bump electrode may be formed on the 1st external electrode 
and the 3rd external electrode like a publication at claim 7, respectively. 
[0015] 

[Embodiment of the Invention] Hereafter, by explaining the concrete example of this invention explains 
this invention to a detail more, referring to a drawing. 

[0016] Drawing 1 (a) and (b) are drawings for explaining the laminating microchip capacitor concerning 
the 1st example of this invention, and the perspective view showing the sintered compact excluding [ (a) ] 
the external electrode and (b) are the perspective views showing the appearance of a laminating microchip 
capacitor. 

[0017] The laminating microchip capacitor 1 is constituted using the ceramic sintered compact 2 on a 
rectangular parallelepiped. As a ceramic ingredient which constitutes the ceramic sintered compact 2, 
proper dielectric ceramics like barium titanate series ceramics can be used, for example. 
[001 8] In the ceramic sintered compact 2, it is arranged so that two or more internal electrodes may 
overlap through a ceramic layer. It clarifies by explaining the manufacture approach, referring to drawing 
2 for the structure of this ceramic sintered compact 2. 

[0019] In obtaining the ceramic sintered compact 2, as shown in a schematic-drawing-decomposition 
perspective view, the rectangular ceramic green sheets 3-7 of two or more sheets are prepared for drawing 
2 . The internal electrode 8 or the internal electrode 9 is formed in the ceramic green sheets 4-7 by screen- 
stenciling conductive paste, respectively. The conductive paste which makes proper metals, such as Ag- 
pd, a subject as the above-mentioned conductive paste can be used. Not only the print processes of 
conductive paste but other known means may perform formation of internal electrodes 8 and 9. In the 
following examples, an internal electrode can be similarly formed by the approach of well-known 
arbitration. 
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[0020] The internal electS!e 8 is formed so that a part of the edge may reaclnhe upper limit edge of the 
ceramic green sheets 4 and 6 in drawin g 2 . It is formed and the internal electrode 9 is so that a part of the 
edge may reach the lower limit edge of the ceramic green sheets 5 and 7. 

[0021] Conductive paste is not printed by the ceramic green sheet 3, therefore let the ceramic green sheet 
3 at it be a plain ceramic green sheet. 

[0022] It consists of layered products obtained by carrying out the laminating of the ceramic green sheets 
4-7 shown in dra\ying.2 so that internal electrodes 8 and 9 may be exposed to the top face or inferior 
surface of tongue of a layered product by turns. 

[0023] In obtaining the ceramic sintered compact 2, a number-of-sheets laminating is carried out and the 
proper layered product obtained by [ proper ] carrying out a number-of-sheets laminating in the ceramic 
green sheet of solid color still like the ceramic green sheet 3 is calcinated for the above-mentioned 
ceramic green sheets 4-7. 

[0024] Thus, the ceramic sintered compact 2 shown in drawin g 1 is obtained. The internal electrode 8 
mentioned above is pulled out by top-face 2a of the ceramic sintered compact 2 in the ceramic sintered 
compact 2. The internal electrode 9 of another side is not illustrated. Therefore, the laminating of two or 
more internal electrodes 8 and 9 is carried out in the direction parallel to the inferior surface of tongue 
used as the anchoring side of the ceramic sintered compact 2, and each internal electrodes 8 and 9 will be 
extended in the direction which intersects perpendicularly with this anchoring side. 

[0025] Moreover, in the ceramic sintered compact 2, three laminating capacitor units which come by turns 
to carry out the laminating of the internal electrode 8 currently pulled out by top-face 2a of the ceramic 
sintered compact 2 and the internal electrode 9 currently pulled out by inferior-surface-of-tongue 2b are 
formed in the direction of arrow-head A. In addition, the direction of arrow-head A corresponds in the 
direction of a laminating of the above-mentioned internal electrodes 8 and 9. 
[0026] above - carrying out - the 1- 3rd laminating capacitor unit B-D is constituted. In addition, 
between laminating capacitor unit B-D, the fields E and F where the laminating of the internal electrode is 
not carried out are formed, respectively. The fields E and F where this internal electrode is not constituted 
should just be constituted by [ proper ] carrying out a number-of-sheets laminating in the plain ceramic 
green sheet 3. 

[0027] As shown in drawing 1 (b), on top-face 2a of the ceramic sintered compact 2, two or more 1st 
external electrodes 13-15 are formed. The external electrodes 13-15 are connected to the internal electrode 
8 in laminating capacitor unit B-D, respectively. Moreover, on inferior-surface-of-tongue 2b of the 
ceramic sintered compact 2, it is formed so that the 2nd external electrode 16 may be connected to an 
internal electrode 9 on the whole surface. Although the external electrodes 13-16 are formed of spreading 
and printing of conductive paste like for example, Au paste, they may be formed by other electric 
conduction film formation approaches, such as vacuum evaporationo, sputtering, or plating. 
[0028] the laminating microchip capacitor 1 - the external electrodes 13-15 of the above 1st - 
respectively - ** ~ the 2nd external electrode 16 - respectively - above-mentioned the 1- 3rd laminating 
capacitor unit B-D is constituted, therefore, the 1- which became independent electrically ~ since 3rd 
capacitor unit B-D can be formed, various electrostatic capacity can be taken out by making the 
electrostatic capacity in each laminating capacitor unit take out. but the 1- all the electrostatic capacity 
obtained by 3rd laminating capacitor unit B-D may be the same. 

[0029] moreover, the case where the laminating microchip capacitor 1 is used - the 1- any one of the 3rd 
laminating capacitor unit B-D may be used, it may connect electrically and you may use so that parallel 
connection of the two laminating capacitor units of arbitration may be carried out, and all the three 
lammating capacitor units may be used. That is, since three laminating capacitor units are constituted, the 
electrostatic capacity of various magnitude can be taken out by changing the connection method of the 1st 
external electrode 13-15. 

[0030] By the laminating microchip capacitor 1 of this example, it considers as the field where the field in 
which the inferior surface of tongue 16, i.e., an external electrode, is formed is mounted on a substrate. 
Therefore, the 2nd external electrode 16 will be electrically connected to the electrode land of a substrate. 
On the other hand, the 1st internal electrode 13-15 is electrically connectable with the exterior with a 
bonding wire. Therefore, various electrostatic capacity can be taken out by changing the mode of 
connection by the above-mentioned bonding wire. 

[0031] But although especially illustration is not carried out, according to capacitor unit B-D, the 2nd 
respectively independent external electrode may be formed on mferior-surface-of-tongue 2b of the 
ceramic sintered compact 2 like the 1st external electrode 13-15. That is, the 2nd three external electrodes 
may be formed on inferior-surface-of-tongue 2b of the ceramic sintered compact 2. 
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[00321 Drawing 3 (a) a J^^are the perspective views showing the appear^P the ceramic sintered 
compact used for the laminating microchip capacitor concerning the 2nd example of this mvention, and 
this laminating microchip capacitor. . u 

r00331 The ceramic rectangular parallelepiped-like sintered compact 22 is used by the laminating 
microchip capacitor 21 of the 2nd example. In the ceramic sintered compact 22, two or more intemal 
electrodes are arranged so that it may overlap through a ceramic layer. This structure is explamed with 
reference to drawing 4 , referring to the manufacture approach. . ^ . , a 

r00341 In the ceramic sintered compact 22, two or more laminating capacitor unit G-K is constitutea. 
Among these, in the part which the laminating capacitor unit G consists of, the laminating of the internal 
electrode is carried out like the 1st example. That is, the laminating of the intemal electrode 8 currently 
pulled out by top-face 22a and the intemal electrode (not shown) currently pulled out by mfenor-surtace- 
of-tongue 22b is carried out by turns, and the laminating capacitor unit G is constituted. 
[0035] On the other hand, laminating capacitor unit H-K is constituted using the assembled-die intemal 
electrode Here, an assembled-die intemal electrode shall mean the intemal electrode which divided the 
intemal electrode equivalent to an intemal electrode 8 in the direction of arrow-head B, i.e., the direction 
of an intemal electrode drawer and the direction which intersects perpendicularly. 
[0036] Therefore, the laminating capacitor unit H and the laminating capacitor unit I are arranged along 
the direction of arrow-head B. The laminating capacitor unit J and the laminating capacitor unit K are 
similarly arranged along the direction of arrow-head B. • tt ^ 

[0037] Among these, the process which manufactures the part which the lammatmg capacitor units H and 
I consist of is explained with reference to drawin g 4 . As shown in drawing 4 , the ceramic green sheets 
23a-23h of two or more sheets are prepared. Among these, conductive paste is not printed by the ceramic 
green sheets 23a and 23b, therefore the ceramic green sheets 23a and 23b are plain ceramic green sheets. 
[0038] In the ceramic green sheets 23c, 23e, and 23g, the assembled-die intemal electrodes 24 and 25 are 
separated and formed in the direction of arrow-head B, respectively. The assembled-die intemal 
electrodes 24 and 25 are pulled out by the ceramic green sheets [ 23c, 23e, and 23g ] upper limit edge in 
d r awin g 4 . On the other hand, the intemal electrode 26 is formed in ceramic green sheets [ 23d 23f, and 
23h ] one side. The intemal electrode 26 is pulled out by the ceramic green sheets [ 23d, 23f, and 23h ] 
lower limit edge. 

[0039] As shown in drawing .4 , after pressurizing the layered product obtained by carrying out a 
laminating in the above-mentioned ceramic green sheets 23a-23h, the above-mentioned laminating 
capacitor unit parts H and I are constituted by calcinating. 

[0040] The remaining laminating capacitor units J and K are constituted similarly. In order to take out 
electrostatic capacity from above-mentioned laminating capacitor unit G-K, on top-face 22a of 22 of a 
ceramic sintered compact, the 1st extemal electrode 27-31 is formed. Moreover, on inferior-surface-of- 
tongue 22b of the ceramic sintered compact 22, the 2nd extemal electrode 32 is formed on the whole 
surface. The extemal electrode 27 is formed in order to take out the electrostatic capacity of the 
laminating capacitor unit G. The extemal electrodes 28 and 29 are separated in the direction of arrow- 
head B. The extemal electrodes 30 and 31 are similarly separated in the direction of arrow-head B. The 
extemal electrodes 28-31 are formed, respectively in order to take out the electrostatic capacity in 
laminating capacitor imit H-K. 

[0041] Therefore, by the laminating microchip capacitor 1 of this example, various electrostatic capacity 
can be taken out by using the 1 st extemal electrode 27-3 1 of the above-mentioned plurality, and the 2nd 
extemal electrode 32. 

[0042] Also in this example, by changing the number of intemal electrode laminatings in each laminating 
capacitor unit G-K, and the area of an intemal electrode, it is also possible to change all the electrostatic 
capacity taken out from each laminating capacitor unit G-K, and it is good also as the same in the 
electrostatic capacity taken out by all laminating capacitor unit G-K. 

[0043] Various electrostatic capacity can be obtained by changing the connection mode of the 1st extemal 
electrode 27-31 in the case of which. Also in this example, it becomes an anchoring side at the time of 
2nd extemal electrode 22b attaching on a substrate. Therefore, when joining the 1st extemal electrode 27- 
31 by the bonding wire, various electrostatic capacity as mentioned above can be taken out by changing 
the connection mode by the bonding wire. 

[0044] In addition, in this example, although the 2nd extemal electrode 32 was formed all over inferior- 
surface-of-tongue 22b of the ceramic sintered compact 22, it may form two or more 2nd extemal 
electrodes on an inferior surface of tongue. That is, two or more 2nd extemal electrodes in a mode which 
may form two or more 2nd extemal electrodes on inferior-surface-of-tongue 22b, or is different from top- 
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face 22a may be formed^nnferior-surface-of-tongue 22b so that it may correspond for example, with the 
1st external electrode 27-31 formed on top- face 22a. 

[0045] Drawing 5 (a) - (c) is drawing for explaining the laminating microchip capacitor concerning the 
3rd example of this invention, and (a) is a perspective view in which the perspective view showing the 
appearance of a ceramic sintered compact and (b) show drawing of longitudinal section of a laminating 
microchip capacitor, and (c) shows the appearance of a laminating microchip capacitor. 
[0046] The ceramic rectangular parallelepiped-like sintered compact 42 is used by the laminating 
microchip capacitor 41. The ceramic sintered compact 42 is constituted almost like the ceramic sintered 
compact 2 used in the 1st example, if it removes that the below-mentioned connection electrode is 
prepared. Therefore, about the same part, the explanation is omitted by ****** which attaches the same 
reference number. 

[0047] The laminating is carried out so that two or more internal electrodes may overlap through a 
ceramic layer along the direction of arrow-head A, and three laminating capacitor unit partial B-D is 
constituted from a ceramic sintered compact 42 by it. In each laminating capacitor unit B-D, the 
laminating of the internal electrode 8 currently pulled out by top- face 42a of the ceramic sintered compact 
42 and the internal electrode 9 currently pulled out by inferior-surface-of-tongue 42b is carried out by 
turns. 

[0048] Furthermore, in the sintered compact 42, [ near the one side end-face 42c of a sintered compact 
42 ], the connection electrode 43 is formed so that it may result in top-face 42a and inferior-surface-of- 
tongue 42b. The ceramic green sheet and internal electrode configuration for obtaining the part which this 
connection electrode 43 and the 1st capacitor unit B consist of are shown in drawing_6 . 
[0049] As shown in drawin g 6 , the ceramic green sheets 44a-44i of two or more sheets are used. The 
ceramic green sheets 44a, 44b, 44d, and 44e are plain ceramic green sheets. The connection electrode 43 
is formed in one side of ceramic green sheet 44c by carrying out compound interest printing of the same 
conductive paste as an internal electrode. In this case, the connection electrode 43 is formed like for 
reaching [ from the upper limit edge of ceramic green sheet 44c ] a lower limit edge. 
[0050] On the other hand, in the ceramic green sheets 44f-44i, the internal electrode 8 and the internal 
electrode 9 are printed by turns like the case of the 1st example. The laminating of the above-mentioned 
ceramic green sheets 44a-44i is carried out, the laminating of the ceramic green sheet and internal 
electrode for constituting the 2nd and 3rd laminating capacitor unit further is carried out, and a layered 
product is obtained by pressurizing in the direction of a laminating. Thus, the ceramic sintered compact 42 
can be obtained by calcinating the obtained layered product. 

[0051] On top-face 42a of return and the ceramic sintered compact 42, two or more 1st external electrodes 
45-47 and the 3rd external electrode 48 are formed at drawing 5 (c). The 1st external electrode 45-47 is 
formed, respectively in order to take out the electrostatic capacity in layered product capacitor imit B-D. 
That is, the 1st external electrode 45-47 is equivalent to the 1st external electrode 13-15 in the 1st 
example. 

[0052] In this example, the 3rd external electrode 48 is formed so that it may connect with the upper limit 
of the above-mentioned connection electrode 43 electrically. On the other hand, the 2nd external electrode 

49 is formed in the whole surface on inferior-surface-of-tongue 42b of the ceramic sintered compact 42. 
Therefore, the 2nd external electrode 49 is electrically connected to the 3rd external electrode 48 by the 
connection electrode 43. 

[0053] Therefore, in the multilayer capacitor 41 of this example, when mounted from the 2nd external 
electrode 49 on a substrate, it can connect with the exterior by the bonding wire, using the 1 st external 
electrode 45-47 and the 3rd external electrode 48, That is, since the 2nd external electrode 49 is 
electrically connected to the 3rd external electrode 48, all electrical installation can be performed by the 
top-face 42a side of the ceramic sintered compact 42. 

[0054] More preferably, as shown in drawing.5 (c), the bump electrode 50 of the shape of a proper metal 
ball is formed on the 1st external electrode 45-47 and the 3rd external electrode 48. If the bump electrode 

50 is formed, a top-face side can be attached, and the laminating microchip capacitor 41 can be made into 
a field, and can be easily mounted on a substrate by the face down bonding method. Conversely, other 
components, substrates, etc. can also be laid in the top-face side of the laminating microchip capacitor 41 . 
[0055] That is, when it mounts the laminating microchip capacitor 41 on a substrate, surface mounting of 
the laminating microchip capacitor 41 can be easily carried out by arranging so that the bump electrode 50 
side may be contacted to the electrode land on a substrate, without using a bonding wire. 

[0056] 

[Effect of the Invention] By the laminating microchip capacitor concerning invention according to claim 1 
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The laminating of two o^nore internal electrodes is carried out through the ceramic layer along the 
direction parallel to the inferior surface of tongue of a ceramic sintered compact. Two or more internal 
electrodes are pulled out by the top face or inferior surface of tongue of a ceramic sintered compact, and 
two or more independent laminating capacitor units will be constituted between two or more 1st external 
electrodes formed in the top face of a ceramic sintered compact, and the 2nd external electrode formed in 
the inferior surface of tongue. Therefore, in connecting the 1st external electrode with the exterior, various 
electrostatic capacity can be taken out by changing the connection mode. 

[0057] When it uses as a laminating microchip capacitor for high frequency which follows, for example, 
is mounted in an optical-communication relation device or an IC package, electrostatic capacity can be 
easily adjusted by changing the connection mode of the external electrode of the above 1st. When in other 
words a design value differs from the electrostatic capacity actually needed, the capacity of a laminating 
microchip capacitor can be brought close to the electrostatic capacity needed [ this ] easily. 
[0058] Therefore, the laminating microchip capacitor suitable for a high frequency application can be 
offered, and simplification of the production process of a high frequency device can be attained. 
Moreover, two or more laminating capacitor units which became independent between the 1st external 
electrode of the above-mentioned plurality and the 2nd external electrode consist of laminating microchip 
capacitors concerning invention according to claim 1. Therefore, while the multilayer capacitor of the 
conventional plurality can constitute the required part using a smaller number of laminating microchip 
capacitors and can raise packaging density, simplification of an electrical installation activity can be 
attained. 

[0059] By the laminating microchip capacitor concerning invention according to claim 2, since two or 
more formation of the 2nd external electrode is carried out on the inferior surface of tongue of a sintered 

compact, much more various electrostatic capacity can be taken out. 

[0060] Since it has the assembled-die internal electrode divided in the direction which intersects 
perpendicularly in the direction of a laminating of an internal electrode, and the direction of a vertical side 
of a ceramic sintered compact, even if met in the above-mentioned direction which intersects 
perpendicularly with the direction of an internal electrode laminating, and the direction of a vertical side 
of a ceramic sintered compact, two or more laminating capacitor units can consist of invention according 
to claim 3. Therefore, since much more many laminating capacitor units can be constituted, various 
electrostatic capacity can be taken out. 

[0061] In invention according to claim 4, in the laminating microchip capacitor which has the above- 
mentioned assembled-die internal electrode, since two or more formation of the 2nd external electrode is 
carried out on the inferior surface of tongue of a ceramic sintered compact, much more various 
electrostatic capacity can be taken out. 

[0062] In mvention according to claim 5, since two or more 1st external electrode bump electrodes are 
formed, a laminating microchip capacitor can be easily mounted on a substrate by the face down bonding 
method from the side in which this bump electrode is formed. And since it is hard to produce degradation 
of the electrical characteristics which originate in the die length of an electrical installation part in order to 
use bump connection, the laminating microchip capacitor suitable for a high frequency application can be 
offered. 

[0063] In invention according to claim 6, since it has the connection electrode which is connected to the 
2nd external electrode on the inferior surface of tongue of a ceramic sintered compact, and is connected to 
the 3rd external electrode on the top face of a ceramic sintered compact, two or more 1st external 
electrodes and the external electrode of the above 3rd which have been arranged on the top face of a 
ceramic sintered compact serve as an electrical installation part with the exterior. That is, it is not 
necessary to connect electrically with the exterior the 2nd external electrode formed in the inferior surface 
of tongue of a ceramic sintered compact. 

[0064] When it considers as the component side at the time of following, for example, mounting the 
inferior surface of tongue of a ceramic sintered compact on a ceramic substrate, electrical installation can 
be performed by connecting a bonding wire to two or more 1st external electrodes and the 3rd external 
electrode suitably on the top face of a ceramic sintered compact after mounting. That is, moreover, all 
electrical installation activities can be done only on the top face of a ceramic sintered compact using a 
single electrical connecting means like a bonding wire. Therefore, simplification of a production process 
can be achieved. 

[0065] In invention according to claim 7, since the bump electrode is formed on two or more 1st external 
electrodes and the 3rd external electrode, a laminating microchip capacitor can be easily mounted on a 
substrate by the face down bonding method from the side in which this bump electrode is formed And 
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since it is hard to produce degradation of the electrical characteristics which originate in the die length of 
an electrical installation part in order to use bump connection, the laminating microchip capacitor suitable 
for a high frequency application can be offered. 
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a)±ffi4 2 a±{Ctt, ^0)^l«)^1^g|S«ti4 5-4 7 

gp®^4 5-4 7tt. -^-ti-e'tu aM<^in:/7-'>i?-rL- 




(6) 



Tv^s. •t^jit>-b. mi<m3mm4 5~4 nt. mi 
(D^m^za^vy^w. i (Dmmm 1 3 ~ 1 5 icts^t- 

[0 0 5 2] :^mmX'\t. ±WmMMA3(D±.mz 

3^lT^^■5o •ftfi:^, •fe^^«y^)^g<zf:4 2<DTS4 2 b 

±.\Z ±m\zm 2 (7)^1~gP®® 4 9 ;b??^fi5<;$ tlT I ^ So 
tJ&oT. I|2ffl^1^g|5®i4 9ttmMm^4 3(Cj:y^3 
®^1^gP®S4 8^cm^W{Cggf^$tlTV^S„ 10 
[0 0 5 3] J:oT, 2fi:||JfeMCDafSn>T'>-9-4 1 T' 
S«±{C^ 2 ©^g|5^4 9 ibH^ L ^c^, m 
l(7)^g|5«i4 5-4 7:&t>*l|3(D^gpiifi4 8$:MV^ 

[00 54] J:»J$T*L<ii, HIS (c) tCSt-rJ:^) 
tC, H 1 ®^g|3«^4 5-4 7 3 (D^W^A 8 20 

[0 0 5 5], -r aifV-f^D^^y >^=/>T^>-y- 

4 1 S:S^tC||ig-rs#&, /■?>^®15 Offiil^:^ 
±<7)«S5 > KC^$ if S J: o tci2tt-t •§> 3 i: IC J; 

^V-l'^'P^>y:7°n>-T-*>-y-4 1 dO^-'-O 30 
9 -r ^ - V ^ S 3 ^ ^^ICB^-r S 3 i: *^T' 

[0 0 5 6] 

[fgB^coj^s] If *ii 1 iznmo:>nmiz^.^mM^4 >? 

^:^|Blicmo T -fe ^ 5 >y M b T^CDrtSP'Wi 
(D±m ^ ttT® tc 5 1 ^ ffl ^ 4^T S U , . -fe 9 ^ ^ 

?^fiSc$4%7^c^2<D^gp«^ii:cDr^T\ ii&brc.w&a^m 40 

[0 0 5 7] v^-ox. mx.it, ^mm^m^'picj-^ 
^y^-i^t^izmm^n^mmmm<DmM-^4 ou^v^ 

mmm^ms.-t^zt.iz^^), mm^A^mmzm^-t 
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[0 0 5 8] ^-dx. i^mmFsmzmi^kmm^^ ^ □ 

'^-jzf^yT'yv-^mii^-t^zttf^x^, mmmm^o:> 
SStxgOTffiB&fb&ii'jffSo ff*iiitcia«© 

litoli 1 ©^spwiit^ 2 <7)^sp«iii:©r^T'?asz ufe 

T, m^sm.mo^mm^iyT'y'^ti^iii^xib^r^^^ 

^^xm^-t^z-tti^x^, mmmm^M^^^ tt^ 

fc. 9MmmmW:(7:>mmt^m^z.ti)^x^^. 
[00 59] tmm 2 iznm(Dmmizm^mM^-( ^ a 

[0 0 6 0] If#:S3{CiB«(7)|gBj§T-tt. rtgPIMl(Z)^ 

»:&fS];&o^-fe5 ^ V ^mSi^(D±-m:^\^izm.^t^:f3 
mizis^\x^m-^tit=L^^i^m9mi:m-t&t:Li^. 

^■t^±mi5\^\zi^-Dx^mm(Dmm^yy'y^=i--v 
h ^mmt^ z t. So it o T, <fc 'J -s# < 

[0 0 6 1] |f#]S4{Cfali®|gB^T-«, ±8a^^S!IMW 

fig^ nx (r ^S J; U U mi" 

[0 0 6 2] ft^JS 5 tCia«i(Z)56B^T'{±, 1 ® 

11*^J^^34^T^^sffi|j*MD7I^';^^^'"5>#>7^-^ >y 

^ -V y^y^ ^mR±.\zm^\z 
^t^ZLtiJ^xm^o L-f)'^Ayy°1^^m^^^r:L 

nb. m^iimm^<D-Si^izmm-t^mm)<i^&o)'^'it 

rfri yry^^mm-r^Z. t:fy-^X^ So 

[0 0 6 3] W*]^ 6 iZsmo^^mXlt. iE^^y^m 
mi$.(DrmZiB\ ^T|| 2 (D^$f>mzm^^^X u , 
-fe ^ ^ >V ^m^»(D±miZiS^^Xm 3 <Z):$1^gP®1i{Cg^ 
$ tiT V ^^m^Wmti^MPi e>tlT V ^S CDT% ir ^ 5 ^y 

•m^i^(D±mizmm^tit=.mmo>m i (D^gpms^i±fa 
^3o^i^gpmii^A'^spi:©«^sif&^p^^ii^So -r 

mmm^m^tm^mizm^ir^A!m:h'^^d^^\ 
[0 0 64] m-ox, mx.f,i, -fe^ 5 >y ^■)mi^(Dr's 

4 >y ^««±{c^^1-Sf^G)^i£®i: U;^-^. 

iii^ic-k5 5 V ^imi^<D±miz:js\>^xmm(Dm i o 
mmMRz^w, 3 (D^sp«®iciii:df > ^^-r, 
-Srg^-rsiiitciy, nM0m,^'<ioz.iifj^x^ 
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(7) 



1 1-340080 



[0 0 6 5] ft*jg7 tC|E«®5§B^-?;ii, mm<Dm 1 CD 

■k'^s.y^mm^^^i-imm. (t) ^igitz^^^y 

mmicm^-^ti^fNm9mmf^^mm-t^kisb(D'^fm 20 

[03] (a) tt, ^mm<Dmi(Dmmmvm^^i>n^ 
•^'^^^i'mm-iim-timm. (b) ti^KDiisfe^ij 

[115] (a) ttl|3®|ISgWCffl<'^'btlS-trv$>yi7 

^fsi*^^-t*44aa (b) \%m^^^-j>p'mm.<m. so 

l^ltSia, (c) t±^3 0iy6Wc#s^v-f ^n^^y 
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[07] (a) tti;fefccD|te-7-^^i'.n^>y:/3>f-'>i^- 

(b) iiSe5l$®a^v-f^'P-5=->yy3>T-*>-y-(7)^$: 

[08] f;^(7)^v-f ^'0^>yy:j>-f-*>-9-^|#S(Z) 
.^Cffl^^btLfc-fe■55 ^yi'yU-^i/- l-^t>'-?-(2)>^-lD{C 

1 • • v-^ □ 5^ ^y :;^n 
2...ir5^.y^^=e<zft 

2a-±® 

2b--T® 

1 ^-^mmm 

1 3-1 5-111 ©^l-glJISffi 

B~D"-^=!>-T-'>-y-3.->y h 
8~1 1 •••^m'^-X h' 

.2 2-^m 

2 2a--±ffi 
2 2 b --Tffi 

2 4, 2 ^■■•■^mm.mmm 
-3 i-mi<;o^sp«is 

•HBv^ >y >T^>-t>- 
••fe^^-y^^gfifs 



2 6" 

2 7- 

3 2- 

4 1" 
4 2- 

,4 2 a' 
4 2 b- 
4 3- 

4 6-4 8-111 ©^gpmH 
4 5---||2cD^S|S1 

4 9-^3(D^1^gPi 

5 o-nyrfmm 



•TS 



(10) 
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[07] 




